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直接分析厦门蓝斑背肛海兔（Notarcus leachii cirrosus Stimpson, 
NLCS ）的大脑神经节（cerebral ganglion, CG）与其它神经节或组
织相连接的神经连索外表层的神经多肽（neuropeptide，NP），参
照已报道加州海兔（Aplysia California，AC）的脏神经节（abdominal 






















在对杂斑海兔（Aplysia Juliana）的 AG袋细胞（bag cell)外表层多
肽组成与分布的分析过程中，发现所获得的实验结果与前人研究
报道结果有较大的差异，未发现产卵激素(egg laying hormone,ELH)








时间（matrix-assisted laser desorption/ ionization time-of-flight, 
MALDI-TOF）质谱分析测定，发现 AEE是一种单类型亚基的酶分
子，它的亚基分子量为 38.1 kDa。经 EDTA 处理后，其酶活性丧
失，推测 AEE是一种金属酶。选用MALDI-TOF质谱仪测定 AEE
酶解胰岛素（insulin，INS）的产物过程中，发现 AEE能优先酶解































































Aplysia is a kind of mollusk animal belonging to gastropod class. It 
is also one of the most important model creatures for molecular 
neuroscience research. The central nerve system (CNS) of Aplysia is 
relatively simple, making it ideal for carrying out cell cytological and 
biochemical investigations. In recent 10 years, many ground-broken 
progresses in neurobiology have been achieved using Aplysia and 
other mollusk animals as material. It has been proved by many 
research results that in-depth research of proteins and peptides in 
Aplysia CNS and neuropeptides will shed light on the principle and 
mechanism of CNS functioning, such as formation of long memory, 
neuronal modulation and the pathology of CNS diseases, which are hot 
spots of today’s neuroscience research and have great scientific sense 
and value.  
  The thesis is divided into 3 parts. The first part involves using 
mass spectrometry (MS) to investigate peptides on the cerebral 
ganglion (CG) connectives connecting CG of Notarcus leachii 
cirrosus Stimpson (NLCS) with other tissue and ganglia. Peptides on 
the abdominal ganglion(AG) neurons of Aplysia Juliana(AJ) were also 
investigated. We have tried acetonitrile solution extration, direct MS 
analysis and extracting-following-grinding method to release the 
peptides from 5 different connectives. We find many kinds of peptide 
originated from buccal ganglion(BG) and abdominal ganglion. They 
function as neuronal and signal transduction modulation factor. Among 















on those connectives, which suggests they are latent messenger 
molecules. The peptide analysis result of AG neurons is quite defferent 
from those reported. ELH, BCPs and so on were not detected, but 
califin B and [Ala27]A-ELH (an ELH analog) were found. Besides 
this, many unknown peptide were detected on the surface of bag cells 
and other neuron clusters. 
  In the second part, an endopeptidase from NLCS egg (Aplysia egg 
endopeptidase, AEE) was purified by liquid chromatography (LC) 
combined with off-line MS technology. It’s MS property was also 
investigated. With ion-exchange LC, gel filtration LC and 
ultra-filtration technology, an electrophoresis-pure grade AEE protein 
is obtained. The result of denatured SDS-PAGE and Matrix -assisted 
laser desorption/ ionization time-of-flight MS (MALDI-TOF MS) 
suggests AEE only has one type subunit and its MW is 38.1 kDa. 
Because its activity is lost after treated with EDTA, we infer it is a 
metallo-endopeptidase. When using MALDI-TOF MS to investigate 
the process of AEE hydrolyzing insulin(INS), we found AEE can 
preferentially hydrolyze peptide bonds at C terminal of Glu, Leu, Phe 
and Asn. These hydrolysis sites are consist with the broken bonds of 
attractin fragments in the cordon of Aplysia egg.  
  The third part is the proteome research of CG of NLCS. A stable 
sample preparation method for 2-dimensional electrophoresis (2-DE) 
was optimized. The author has tried acetone, water phase and lysis 
buffer extraction combined with ultra-centrifugation and sephadex 















was used to identify the proteins on 2-DE gel. By this method 5 
preserved proteins were identified. Four of them belong to cell 
skeleton protein whose main function is to regulate the conformation 
of neuron cells during their growing and developing and the long-term 
memory synaptic facilitation. The other is thiamin pyrophosphokinase 
Recently. It is an important enzmye in neuronal energy metabolism. 
From the data base search results which bears relatively high score, 
there are proteins similar with neuronal nitric oxide synthase, zinc 
finger protein and calcium-binding protein etc. 
 
Keywords: Notarcus leachii cirrosus Stimpson; cerebral ganglion; 













































AC的海兔数量及种类较少，但它们的 CNS中均含有 AG，而 NLCS
中枢神经系统中缺少独立的 AG。 
典型的海兔 CNS 包括 5 对神经节，它们分别是口腔神经节
（buccal ganglion, BG）、脑神经节（cerebral ganglion, CG）、侧神
经节（pleural ganglion, PLG）、足神经节（pedal ganglion, PG）和































































其中部分多肽具有调控特定器官和组织功能的生理活性。   
产卵激素（egg-laying hormone，ELH）是在海兔 AG中以前体
多肽方式合成，它经历一系列的剪切与加工后被输送到卵巢，刺
激海兔发生产卵行为。small cardioactive peptides (SCPA和 SCPB)、









由此终结。另一种研究得较为透彻的 NP 是 L5-67 多肽。它是由
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